Endothelial activation/injury and associations with severity of post-cardiac arrest syndrome and mortality after out-of-hospital cardiac arrest.
Post-cardiac arrest syndrome (PCAS) is characterized by whole-body ischemia triggering systemic inflammation and damage of the endothelium. This study investigated the relationship between systemic inflammation, endothelial damage and severity of PCAS and the association between endothelial damage and outcome after out-of-hospital cardiac arrest (OHCA). In this post hoc study, we analyzed 163 comatose patients included at a single center in the target temperature management (TTM) trial, randomly assigned to TTM at 33°C or 36°C for 24h. Endothelial biomarkers (syndecan-1, thrombomodulin, sE-selectin, sVE-cadherin) and the inflammatory biomarker interleukin-6 (IL-6) were measured at admission (baseline) and 24, 48 and 72h after OHCA. Severity of PCAS was assessed by Sequential Organ Failure Assessment score. Mortality at 30-days was evaluated by Cox regression analysis. By linear regression, baseline IL-6 levels (two-fold) was independently associated with glycocalyx damage (syndecan-1 (10.3ng/ml (p=0.01))), endothelial activation (sE-selectin (2.0ng/ml (p=0.03))) and endothelial damage (thrombomodulin 0.7ng/ml (p=0.0005)) at 24h after OHCA. Adjusted for baseline IL-6, a two-fold increase in thrombomodulin from baseline to 48h (1.7 (0.9-2.4), p<0.0001) and 72h (1.5 (0.6-2.3), p<0.0007) was more closely associated with severity of PCAS than IL-6. Levels of syndecan-1, thrombomodulin and sVE-cadherin was not influenced by level of target temperature but levels of sE-selectin was significantly lower in the 36°C group (-55ng/ml (95%CI: -53 to -58ng/ml), p=0.005) compared to the 33°C group. High levels of thrombomodulin at 24h (HR=2.1 (1.3-3.3), p=0.001) and 48h (HR=1.75 (1.0-2.8), p=0.02) were associated with increased 30-day mortality in univariate analysis, but not in multivariable analyses. In comatose survivors after OHCA treated with TTM, systemic inflammation was associated with endothelial activation and endothelial damage. Sustained endothelial damage was independently associated with severity of PCAS, adjusted for level of systemic inflammation. TTM at 36°C compared to 33°C after OHCA was associated with lower endothelial activation, but not endothelial damage. URL: clinicaltrials.gov/ct2/show/NCT01020916. Unique identifier: NCT01020916.